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Organic Geochemical Data for the Eocene Richards Formation,
Beaufort-Mackenzie Basin
Lloyd R. Snowdon

Hydrocarbon and extract yields on solvent extraction have been determined for
Richards Formation samples from 13 Beaufort-Mackenzie wells (Fig. 1). Table I contains
total organic carbon (TOC) data determined using a Leco WR12 analyzer along with the
extraction and column chromatography results. Atomic H/C determinations have been
made for kerogens of several of these samples and the results are also reported in
Table I along with pristane/phytane ratios derived from peak area integrations of
saturate fraction gas chromatograms (SFGC). Many of the SFGC (Figs. 2-120) indicate
contamination by diesel fuel and/or pipe dope. The functionality is inferred t;ecause the
percentage of hydrocarbons in the total extract does increase as much as in cases where
samples are contaminated by refined petroleum products.

The extractable hydrocarbon yields are low (less than 50 mg/g except for
contaminated samples, Fig. 121) and the overall average TOC content is about 1.25%.
The samples are immature to marginally mature on the basis of odd to even
predominance of the n-alkanes, the pristane/nCl7 ratio and the percentage of
hydrocarbons in the extract (of uncontaminated samples). This conclusion is also
supported by the few vitrinite reflectance values available which all fall in the range of
0.35 to 0.49% Ro' Thus the petroleum source potential of this formation is interpreted
to be very low in the areas sampled.

In several wells a lower member) known informally as the "low-velocity-zone"
(LVZ),can be identified on logs and on seismic records (pers. com. J. Dixon, J. Dietrich).
A marked decrease in the pristane/phytane ratio occurs in the Netserk F-40 well. A
similar trend may be present in the Netserk B-44 well. The extract yields, TOC and
atomic H/C values are not significantly different above and below the top of the LVZ.

These results indicate that the overall nature of the organic debris input did not change



significantly but that the depositional environment was somewhat more reducing (lower
Eh) than during deposition of the upper portion of the Richards Formation. An increased
input of aquatic derived organic debris (algal) in the LVZ may be indicated by a modal
occurrence of nC,, to nCyg hydrocarbons in very low maturity samples,such as those
from the Toapolok O-54 well. The source potential of LVZ may increase in more distal
areas but it must also be considered to have little or no source potential in the areas
studied,because the bulk properties (H/C, TOC) are not significantly better than those of
the upper member and because of the low level of thermal maturation. The extractable
hydrocarbon yields from these very low maturity samples (typically 7mg/g organic
carbon) may well represent biogenic or diagenetic material as opposed to catagenetic
hydrocarbons. If this is the case, then their properties will not necessarily be related to
the ultimate nature of their source potential.

Discrete diterpane peaks (Cy7 to Coq polycyclics) are present in the SFGC of
several samples from the Adgo P-25, Arnak L-30, Pelly B-35 and Umiak N-10 wells. This
suggests the samples are immature and that terrestrial organic matter dominates the
input. This debris could of course be reworked from older sediments or it could be
primary. The interpretation of the dominance of terrestrial organic matter is also
indicated by the strong odd/even n-alkane predominance (especially in the marginally
mature samples) and the nCoy5 or nCyg mode in the n-alkane distribution.

It must be emphasized that great care must be taken when interpreting this data
because of the high level of contamination of the samples and the peculiar character of
the extracts which are from samples of very low levels of thermal alteration. Many of
the properties of these very immature samples may be related to primary hydrocarbon
compounds derived directly from biological processes and/or to hydrocarbons carried

with recycled clastic debris.
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N
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A\
A\

NUMBER OF SAMPLES
N
o

12

HYDROCARBON YIELD (mg/g)

s

- RICHARDS FORMATION EXTRACTS

PIPE DOPE CONTAMINATION

(wm

%2



TABLE A

WELL HAME DEPTH RANGE(M) XTOC EXT HC ZHE ZRA ZSAT %AR0 ROCK EXT SATS AROM NSO ASPH PR/PH H/C SPL &  FORMATION Ro
YLD YLD WT-¢ (=d) (md) {(mg) (md) (mg)
ADGD P-25 850 830 «23 118.6 48,2 40,6 55,8 24,9 15,7 46.4 19,7 49 It 2.9 31 +83 6079 RICHARDS
896 896 97 23,3 7.6 32,4 63.8 18,4 14.2 42,3 14,1 2.6 2.0 &7 2.3 1.3 71 4080 RICHARDS
932 932 +32 231,0 6B.0 29.4 68,2 18,8 10.7 6344 44,2 8.8 5.0 13.4 18.4 1.0 4081 RICHARDS
269 949 +32 123.4 35.4 28,7 68,6 18,4 10,2 74,2 29.3 5.4 3.0 7 13.0 1.1 6082 RICHARDS
1005 1005 225 107.0 39,4 34.8 60.1 22,7 14,1 40.9 16,3 3.7 2.3 &9 2.9 1.2 .47 4083 RICHARDS
AVERAGES +42 39.70 13,6 74
\
WELL NAHE DEFTH RANGE(M) ZTOC EXT HC ZHC XR+A ZSAT ZARD ROCK EXT SATS AROM NSO ASPR PR/PH H/C SPL 4 FORMATION -Ro
YLD YLD WT-¢ (ad) (ed) (ad) (mnd) (mg) : )
ARNAK  L-30 2980 2990 1,20 43.6 25.3 40.0 5.4 24.8 15.2 47,1 91.2 12,7 7.8 13,5 15.4 2.3 .76 4035 RICHARDS

3191 3218 1.28 56,3 17.7 31.4 60.8 20.5 10.9 124,06 89,7 18B.4 9.8 10,3 4l.1 5204 RICHARDS
3273 3282 131 50.9 13,8 27.1 69.2 13,5 13,5 52.0 347 4.7 47 7.6 164 +73 60537 RICHARTS
3438 3447 1,30 45.9 9.4 20.5 75.7 9,5 11,0 74.4 4.4 42 49 7.7 5.9 +72 5038 RICHARDS

2:3

3127 345 1.28 57.8 14,9 25.8 73,5 12,2 13,5 52,9 39.2 4.8 5.3 11.8 17,0 2.3 .75 4056 RICHARDS
2.1
2.3

3575 3584 1,06 73.4 27.6 37.6 59.1 22.1 15,5 48.8 353.5 15.8 6.3 7.4 24,2 L1 .77 4059 RICHARDS

3593 3402 1.14 57.6 17.1 29.7 52.8 20.4 ©.3 120.0 78.8 161 7.3 7.4 31.B 2.8 3205 RICHARES -
3694 3703 1,46 59,9 14,7 24,7 72,2 11.0 13.7 44,7 56,2 62 7.7 7.8 32,8 3.2 72 4060 RICHARDS ’
3831 3831 1.11 63,3 16,5 26,0 71,5 12,0 14,0 S57.9 40,7 4.9 5.7 69 222 2.8 73 6061 RICHARDS

3913 3922 1.13 544 19.1 35.2 59.2 21.8 13.4 139.0 85.3 18.6 1.4 835 391 4,7 . 5206 RICHARDS © - B
3977 3995 1,74 125.4 90.3 72,0 26.1 54,7 17.3 91.9 200.7 109.7 34.8 29.4 22.9 +79 5062 RICHARDS .
4169 4178 2,08 95.6 57.0 59.6 40.2 42,46 17,0 77.1 153.4 65.3 28,1 17.8 43.8 +80 6043 RKICHARDS

4208 4297 2,72 36,2 16.4 45.1 54.3 29.5 15,7 78.4 77,3 22,8 12,1 7.3 347 3.7 .77 4054 RICHARDS
4434 4444 1,38 61.9 17,0 27,5 71.6 14.9 12,6 49.8 59,6 8.9 7.9 Si4 37.3 4.6 .72 4043 RICHARDS
4453 A462 1,153 71.8 28,0 39.0 54.2 26.2 12,9 140.0 115.8 30.3 14,9 10,0 30.3 4.1 3207 RICHARDS
4508 4517 .90 €3,8 I3.1 39.6 GB.6 2341 16,5 46.0 49.8 11,5 8.2 8,7 20,5 3.9 .74 6064 RICHARDS

AVERAGES 1.39 26.10 36.3 2.59

i“ -



WELL NANE
KUMAK  C-58

AVERAGES
J-06
AVERAGES
WELL NAME

ELLICE 014

AVERAGES

DEFTH RANGE{H) ZT0C ZHC ZRtA ZSAT 7ARD ROCK EXT  SATS ARDN NSO

40.1 12,6 31.4 68.7 13.4 17,9 72.0 35.0

DEFTH RANGE{(H) %TOC ZHC ZR+A XSAT ZARD ROCK EXT  SATS ARGM NSO

86.6 22,5 26,0 74.0 16,1 9.9 150.0 279.0

ASPH PR/FH H/C SPL #  FORMATION

1112 RICHARDS

5430 RICHARDS
G431 RICHARDE

ASPH FPR/PH H/C SPL 3 FORMATION

1093 RICHARRS
1074 RICHARDS
1084 RICHARDS

Ro

Ro

+49
+33



WELL NAME

NETSERK B-44

AVERAGES

F-40

AVERAGES

DEPTH RANGE(N) XTOC

1636
1936
2075
2222
2331
2423
2523
2542
2578
2606
2633
2670
2706

2432
2487
2587
2743
2743
2907
2780
3072
3237
3401
3465
3474
3557
3630
3657
34683
3749

16535
1946
2084
2231
2340
2432
2532
2551
2587
26135
2642
2679
2715

2450
2505
2396
2752
2761
2916
2990
3081
3246
3401
3465
3483
3357
34630
3564
3683
3758

92
1.1
1,28
1.20
1.23
1.45
1,36

1.13
1.40
1.12
1.55
1,03
1.08
1,63
1003
.37

+38
1.03
115

04
1.17
1.94

+73
2,34

1.31

EXT
YLD
49.7
51,2
49.6
3.6
33.7
103.9
173.1
71,7
54,8
54,8
68.4
66.7
87,0

41.1
36.3
44,3
37.8
39.1
43.0
35,0
38.7
34.9
125.5
83.8
36.0
103.9
187.9
44.4
160.1
46,9

HC ZHC XRA %SAT ZARO ROCK EXT

YLD WT-g
20,9 42,0 5 2.1 112,0
19.7 38,5 § 43 56,3
17,8 35.9 6 4,7 9.6
14,4 38,2 5 8.2 69:6
10,8 20,1 7 1.0 73,0
B £.9 48,4

3
7 9.8 73.2
1,1 65,5
8 9.9 63.6
80.4
54,7
66,3

21.40 28.0

14,2 34,6 64,2 19.8 14,8 55.2

9.8 27.0 72.7 10,8 16,3 115.0
13.0 29.4 69.0 16,9 12,5 351.4
14,5 38,3 62,2 23.9 14.6 128.0
14.1 36,2 63.6 19.9 16,3 9.9
15,8 38,8 62,3 21.2 15.4 45.4
10,7 29.7 68,0 11.8 17,9 14%9.0
13.2 34,2 64.2 17.6 16,6 46,9
13.4 38,5 60.0 27,3 11,3 Bl.é
45.4 36.2 62.7 19,7 16,5 60.0
26,2 30,5 68.3 14.2 14,3 54.2
14,7 40.7 55.46 19.1 21,8 157.0
31.2 29.5 68,7 14,2 15,2 35.3
107.4 57,2 42.1 35,7 21.4 62.0

L]

1
1
2
1

(nd)
51,0
33,5
37,3
3.4
48,2

105.1
71.4 148.3

94.7
70.0
64,7
75:4
39,5
98.1

257
&7.0
2535
74,9
4.4
21.2
87.3
18.7
6745
43,7
47.9
64,9
49.2
136.3

15.5 34.8 59.8 12,7 22.1 149,0 128.4

57,1 356 83.4 16,7 18,9 77.7

90.9

17,6 37.6 62.2 13,0 22,6 130,0 142.7

2550 35,7

SATS AROK NSO
(ng) (md) (mg)

4.8
3e3
LT3
3.3
9.4
1.9
9.3
7.8
6.4
8.0
7.9
12.4

-
-

[
-

bt s
.»‘\la)ﬁm'\lcnm\jwm
N e O N D s o O

- - & -
Oh 0 O e+ o U0 B O O
- -

e CN
. o ®
- - - >

-
-

NS o OO0 d O
-

15:2

Fer
-

3.8 12.9
10.9 167
3.2 10.7
10,9 14.1
4,0 924
33 7.3
15.6 15.8
KPS B Y
7.6 13.6
7.2 1240
7.8 11.0
14,0 11.6
7.3 12,0
29,2 14.8
28.4 263
17,2 11.6
32,3 22,0

wn
-
[

- P
- -

-

PO e g [y [y [y
e A OB N PRI O 0 00l D by

e * e " o+ * a4 @ e * o -
o NN D DD O B LD N0 A

-

ASFH PR/PH H/C SPL &  FORMATION
(mg)
1039 RICHARDS
11,5 2.0 .63 4031 RICHARDS
9.7 1.3 ,70 4032 RICHARDS
11.4 1.8 .72 4033 RICHARDS
29.9 .8 .72 4034 RICHARDS
46,8 9 .74 6035 RICHARDS
6842 «77 6036 RICHARDS
66,0 .8 .72 4037 RICHARDS-LVZ
45,8 .8 72 6038 RICHARDS-LVZ
45,0 .9 75 403% RICHARDS-LVZ
54,5 .9 73 4040 RICHARDS-LWZ
41,3 .8 ,74 6041 RICHARDS~LVZ
52,3 .9 :74 4042 RICHARDS-LVZ
+95
3.4 +70 6019 RICH4RDS
32,0 1,6 .72 95046 RICHARDS
6.9 1.5 .67 5&020 RICHARDS
30,5 1.8 .49 5067 RICHARDS
8.4 2.2 49 46021 RICHARDS
5.9 2.3 .68 4022 RICHARDS
43,6 2,7 .72 5068 RICHARDS
3.4 2.6 74 5023 RICHARDS
24.% 2,0 1,02 5024 RICHARDS

15.4 3.5 .83
2.7 4.1 .73
24,5 3.7 .72
21,8 3.9 .73
0.6 1.6 78
0.5 1.8 .73
46,0 1.9 .76
46,9 1.8

§02% RICHARDS

906% RICHARDS
6027 RICHARLIS

2,34

5026 RICHARDS

4028 RICHARDS-LVZ
3070 RICHARDS-LVZ
£029 RICHARDS-LVZ
5071 RICHARDS-LVZ

Ro



5ATS ARON NSO ASPH PR/PH H/C SPL & FORHATION Ro

3255 3264  3.00 236.4 136.7 57.8 40,
3310 3317 2.40 57.0 18,3 32.1 45,

WELL NAHE nmmmmmmmmmmmmwwmww
Wy L0 2,4 3.8 10,8 152 5 .75 5257 RICHARDS
NIGLINTGAK H-19 G2 630 1,26 30,3 A5 14,8621 57 B3 110.0 4.7 24 3
J— 1,26 4,50 14.8 e
WELL NAME DEPTH RANGECH) ZT0C EXT HC  ZHC R ZSAT ZARD ROCK EXT SATS ARON NSO ASPH PR/PH H/C SPL &  FORMATION  Ro
YO YLD V-4 (0g) (n8) (x9) (n%) (ag)
PELLY B-35 2478 2087 1,53 557 14,4 25.9 62,3 12,2 13,6 59.8 55,7 48 7.6 12,2 25,3 1.6 B2 4067 RICHARDS
2551 2560 1,00 3.2 12,0 385 54,2 22,8 15,7 542 312 7 A9 75 %4 1,7 .75 6068 RICHARDS
2633 2642 1,59 SB.3 26,0 44,6 49,2 30,4 13,2 61,0 8.3 18,3 7.7 12.2 165 2.2 .68 5069 RICHARDS
2706 1,42 105,7 58,3 55,2 38,1 39,4 15,8 59,1 1057 41,6 16,7 17.6 227 1.9 .83 4070 RICHARDS
2788 2798 1,25 1228 75.1 61,2 34,9 44,9 16,3 56,0 1228 55.1 20,0 20.1 217 166 5071 RICHARDS
2671 2880 .84 360 13,5 37,5572 23,3 142 604 360 8 5.0 b4 142 1.6 (46 6072 RICHARDS
2935 2944 .98 36,8 11,3 30,7 63.6 12,8 17,9 40,8 36,8 47 &6 77 157 1.7 .59 6073 RICHARDS
3026 3035 1,42 389 10,8 27,8 7.1 14,4 13,4 61,0 38,9 5.6 5.2 &9 19.2 2.3 .63 5074 RICHARLS
309 3118 4,00 SB.S 19,6 33,5 61,5 19,8 13,7 63,4 8.5 11,6 8.0 117 24,3 21 I3 4075 RICHARDS
3182 391 2,20 392 10,3 26,3 68.4 13.8 12,5 48,9 392 Sd A9 71 197 2.4 73 6076 RICHARDS
2 3.1
g 15.8

1
1
18,7 44.1 236,4 92,5 44,2 47.6 47.0 +6% 5077 RICHARDS
14,3 40.8 52.0 9.0 9.3 8.6 28.9 3.1 .75 4078 RICHARDS

AVERAGES 1.80 33,80 3%.2 1.74



WELL NAME

TAGLY  D-55

AYERAGES

F-43

AVERAGES

6-33

AVERAGES

WELL NAME

TARSIUT  A-25

AVERAGES

DEPTH RANGE(M) XTOC EXT HC ZHC 2ZRiA XSAT ZARD ROCK EXT  SATS AROM NSO
YLD YLD WT-3 (sd) (wg) (nd} (md)
2898 2899 P4 64,5 21,7 33,7 66,0 18,7 15,0 197.0 119.4 22,3 17.9 32.7 441 2.5
74 21,70 33.7
1524
1479
1822
20609
2094 2087 1,39 92.6 34.9 37.7 62,3 19.7 18.1 201.0 259.0
2112
2345
2438
17 4,30 4.7
1642 1642 +78 48,2 31,0 44,2 34,4 51,1 1341 139.0 45.7 33,4 B.6 1744
1906 1904 31 143.5 71.7 49.3 21,5 37.5 11.8 157.0 116.5 43,7 13.7 11.é
2073 2075 76 44,6 18.1 40.6 57,9 30.7 9.7 140.0 47.5 14.6 4.7 121
2279 2279 J9 294 7.2 24,8 73.8 13.0 11.8 151.0 34.7 4.5 4.1 10,5
2462 2462 1,93 13.8 1,9 27.9 72,1 14,5 13,5 148,0 3%.4 5.7 5.3 10.9
W79 26.30 41.3
DEPTH RANGE{(M) X70C EXT HC ZHC XRYA %SAT ZARD ROCK EXT SATS AROM NSO
YL YLD WT-g (mg) (mg) (ad) (md)
1920 1920 +37 218.7 64 7 29.6 40.4 19.8 9.8 SA.B 460 %1 4.3 1247
1950 1940 +33 194.3 0 16,4772.,4 8,6 7.8 57.8 37,1 3.2 2.9 11.6
2080 2080 +46 216,0 70 6 32,7 80,2 26,0 6.7 63,4 63,0 18,4 4.2 15.46
2160 2140 .39 244,0 49.8 28,6 65,3 21,1 7.5 59.9 S7.0 12,0 4,3 14.8
2200 2200 46 241,39 103,3 42,8 51.0 34,7 4.1 6.7 741 27.2 45 1544
2240 2240 42 436,0 260,2 59.7 3446 52,5 7.2 61,2 112.1 58,8 8.1 24,2
2280 2280 440 328.1 187.4 57,1 38,5 48.3 8.8 57.7 75.8 36,6 &7 147
2320 2320 +48 267,46 113.6 42.4 54.3 34,3 8.1 59.2 76,1 26,1 4.2 16.4
2340 2340 «33 194,3 72,2 37.2 60.0 27,2 9.9 78.4 50.3 137 5.0 1446
2400 2440 3,28 40.8 14,3 34,9 56,3 17.2 17.8 37.4 50.1 3.6 8.9 8.1
2480 2480 »73 217.7 78.0 35.8 60.9 22.5 13,3 48,1 108.3 24,4 14,4 -17.7
2520 2520 +46 203,8 61.2 30.0 45.9 20,2 9.1 68.%9 44,6 13.5 5.9 124
2560 2580 .42 332,7 88,5 24,4 72,3 1.4 8.0 40.5 B4.4 15.7 £.8 10.2

163

93,50 34.4

ASFH FR/PH H/C SPL 3
(nd)
9471 RICHARDS

2:94
1062 RICHARDS
1063 RICHARDS
1064 RICHARDS
1045 RICHARDS
1045 RICHARDS
1066 RICHARDS
1067 RICHARDS
1048 RICHARDS
3.2 2386 RICHARDS
13.4 1.3 2587 RICHARDS
15.4 1.4 2588 RICHARES
15.1 1.4 2589 RICHARDS
17.5 .7 2590 RICHARLS
198

ASPH PR/FH H/C SFL &  FORMATION
(%)
15.1 3.3 .48 4043 RICHARDS
17,1 1.7 .56 6044 RICHARDS
22,3 +87 6045 RICHARDS
22.4 61 4044 RICHARDS
22,2 +63 4047 RICHARDS
14,5 +&& 6048 RICHARDS
14.5 46 5049 RICHARDS-LVZ
24,9 44 4030 RICHARDS-LVZ
15:6 63 6051 RICHARDS-LVZ
20,1 3.3 ,73 9428 RICHERDS-LVZ
48,3 3,3 .43 6052 RICHARDS-LVZI
30.0 3.2 70 4053 RICHARDS-LVZ
51,0 2.1 .74 4034 RICRARDS-LVZ

FORMATION

Ko

.38
+38
+40

43

146

Ro



well NAME DEFTH RANGE(M) ZTOC EXT HC  ZHC ZR+A ZSAT ZARD ROCK EXT SATS ARDM NSO  ASPH FPR/FH H/C SPL 4 FORMATION

YLb YLD WT-¢ (u {
TOAPOLOK  0-54 344 34 87.172,0 99,8 56.0 37,7 39.6 18,4 60,6 (9:)7 (§:)9 '::)7 (?2)5 (;5)7
399 399 1,00 9.8 2 2 2 97 &b 99 20 P
3 633,862,220, 13.7 690 48.2 9.7 &6 9.7 203 1.4 4103 RICHARDS
M3 M5 23889 117 30958 1.6 14 BLS 1384 22 L9 321205 1.0 4104 RICHA
481 481 95 440.2 s.o 1.1 2 B 5 BT 21 L9 1836 {2 6105 Racmmos
S 7LD AL LI 6 L0 IO 18 25 382709 L3 tios st
PU S W 0 6 18,0 7, 9105 B4 6.0 190 2.0 16 48 B2 14 4107 AIcdS
66 GA6 995982 L3 2908 0 TLIALL W5 A L AZS 14 510 Rl
73 71059 309 127365 302 20,6 159 1350 27 5.7 44 62 44 4 75 57 loine
7B 7B B0 A3 70122709105 67 723 9 25 1.6 8.0 14 12 4109 Pl
746 746 97 L9 6512 ' 9 61 o 1 S
V125 BAS 6.9 5.7 665 35 23 L9 61 222 1.4 6110 RICHARDS
o gg; L0407 57 12983 6 8 7984603 29 26 5.5M72 1.0 4111 RICHARIS-LYZ
TTISA LT 29948 1 1 7594400 L5 L5 2.1 436, 6112 RICHARDS-LVZ
AVERAGES :
86 15.60 15,3 1,02
NELL NAME DEPTH RANGE(H) XTOC EXT HC ZHC XR+A ZSAT ZARD ROCK EXT SATS AROM NSO ASPH PR/PH H/C SPL #  FORMATION
e WT-3 (23) (s9) (d) (ag) (nd)
UNIAK -1 1892 1920 1,24 24,8 4.0 16,3 823 15,3 1,0 66,0 20,3 31 .2 92 7.5 .5 5299 RICHARIS
2286 2313 3,04 35,2 5.9 16,8772 68 9.9 115,0 123.0 8.4 12,2 25,9 9.1 5312 RICKARDS
2569 2578 1,28 66,8 16,5 24,8 64,3 14,3 10,4 110,0 94,9 13.6 9.9 20,7 40.3 2,0 5313 RICHARIS
2807 2816 1,60 190.6 99.3 52,1 41,5 36,0 16,1 116,0 353,7 127,3 7.0 844 80.3 1.0 5314 RICHARDS
AVERABES 179 3140 27.5 89
WELL NAKE DEPTH RANGE(H) ZTOC EXT HC ZHC ZRth ZSAT ZARO ROCK EXT SATS AROM NSO ASPH PR/FH H/C SPL 4  FORWATION
(E IS WT-2 (ag) (ng) (ng) (ng) (m)
UNARK  L-24 2953 2962 1,26 49,3 15.7 30,9 64,3 22,0 9.9 3.6 305 87 9 7.5 187 2.1 189 4084 RICHARIS
~ 2990 3008 1,05 36,0 17,3 48,0 51, 29,6 13,4 203.0 76,7 22,7 141 1641 235 2.1 .68 2629 RICHARDS
017 3017 1,36 543 19.535.9 624 22,3 13,8 648 47,9 10,7 65 9.3 2046 2.2 .69 5085 RICHARIS
3099 3099 194 3.3 8.828.2 697 14,9 133 69.6 422 &3 5.6 B2 2.2 21 JJ0 6036 RICHARDS
354 354 1,37 59.4 12,0 20,3 782 10,6 97 649 52,8 56 Sl Bi2 331 2,5 .70 4087 RICHARDS
3218 3218 1,46 61,2 15,5 254 72,9 13,2 12,2 444 575 7.6 7.0 9.8 320 2.9 .75 4088 RICHARDS
3301 3301 2,17 154.9 87,4 56,6 41,1 39,7 16,8 63,2 212,5 B4.4 35,8 37,8 49.5 2,3 .86 56089 RICHARDS
3319 337 1,20 34,9 13.5 38,7 61,2 18,9 19,8 21,0 87,0 18,8 17,6 19,4 35,1 2.9 2630 RICHARDS
3355 3365 1,81 63.7 18,9 29,7 69,0 15,7 14,0 40,8 701 11,0 98 9.4 370 3.4 .80 6090 RICHARDS
3419 3419 2,00 52,0 12,5 24,1 74,0 12,7 1144 62,5 65,0 &3 7.4 10,2 38,0 3.5 .74 6091 RICHARDS
393 3493 1,53 48,0 17,7 26,0 72.7 10,6 144 60,3 627 7.3 9.0 RS 3.1 3ol .72 6092 RICHARIS
3557 3557 1,31 37,0 10,8 291 68,7 11,8 173 664 323 38 56 5.6 168 T 77 6093 RICHARIS
3811 3611 1,81 45,7 14,3 30,3 66,9 15,5157 80,6 50,2 7.8 7.9 6.8 26,8 3.4 74 6094 RICHARIS
3435 3694 177 70.7 18.7 26,5 72,0 12,5 14,0 6006 75,8 9.5 106 109 43.7 3.0 .75 6095 RICHERDS
3703 3720 1,46 63,0 178 28,2 70,7 11,2 17,0 147,0 135.3 15,1 23,0 37.2 584 2.9 76 2631 RICHARDS

AVERAGES 1.56 20.00 31.9 2.82 .



